ABSTRACT?-The hiitoric range of the black-tailed prairie dog has undergone dramatic declines in the last mm@: ; --prompting concern about the species' long-term viability. Whiie considered a pest by many, others believe that the species is a "keystone" element of prairie ecosystems. Urban-suburban land managers are challenged with preserving colonies of prairie dogs on public lands whiledealing with many conflicting interests, social costs, and risks. We review the management plans that municipalities have designed to reduce conflicts by using public input, zoned management, and a variety of management techniques. Areas of difficulty and research needs are also discussed.
INTRODUCTION
Black-tailed prairie dogs (Qwmys ludovicianus) were originally a widespread species in the central plains of North America, although we do not know how much of that range was actually occupied. They were associated with grasslands where, along with bison (Bison bison) and fue, they probably played important roles in maintaining sub-climax prairie vegetation (Kotliar et al. 1999; Sieg 1996; Weltzin et al. 1997; Whicker and Detling 1988) .
Prairie dogs contributed to this vegetative state by their foraging, plant clipping, and burrowing, having a dramatic influence on the composition and strucwe of vegetation @onham and L e d & 1976; Cincotta et al. 1989; Hansen and Gold 1977) . Prairie dogs are considered by many to be a "keystone" species because so many other wildlife species are associated with their colonies (Kotlii et al. 1999; Stspp 1998) . Only blackfooted ferrets (Mustekr nig-), mountain plovers (Charadn'us montanus), and burrowing owls ( A t h e &&ria), however, appear to be obligate species.
Prairie dog populations have endured many decades of persecution for real and perceived conflicts with humans (Barko 1997; Roemer and Forrest 1996) . Conflicts include forage competition with livestock, damage from burrowing activities, crop damage, disease hazards, and e n c r o m t into areas of humau settlement (Hygnstrom and Vihow 1994) . These rodents have a moderatetohigh reproductive potential and good dispersal capabilities.
Colonies can expand relatively rapidly and use mauy different vegetation types, including non-native species (Crosby and Graham 1986; Pagerstone and Ramey 1996; Knowles 1985; Reading et al. 1989) . The ecological role and management of prairie dogs has been the subject of numerous special conferences and publications. The history, biology, ecology, and status of prairie dogs has been reviewed by Clippinger (1989) . Pagerstone and Ramey (1996) , Hoogland (1996) , Mulhern and Knowles (1996) , and U.S. Fish and Widlife Service (2000) . Prairie dogs pose severe challenges to resource managers in highly disturbed settings such as urbansuburban areas where conflicting interests persist regarding the presence of prairie dogs. There is a need to better monitor colonies and the changes that they undergo as well as a need to plan for future events.
Municipalities have designed management plans to reduce conflicts by using public input, zoned management areas, and a variety of management techniques and tools.
Individual populations must often be managed very differently. In this paper, we review the general structure and elements of the urban-suburban prairie dog plans for two Colorado cities, Boulder and Fort Collins. We conclude with a consideration of some of the uncaahties and challenges that resource managers face.
DEVELOPMENT OF AN OVERALL MANAGEMENT

STRATEGY
The prairie dog management plans of two Colorado cities, Boulder (City of Boulder 1996) 
Public involvement
Resource managers have become acutely aware of the need for public involvement in planning and decisionmaking processes. Public input can be acquired through Franklin and Garrett 1989; Hygnstrom 1995) , cities are currently using baniers of various types. Plastic barriers two to three feet high are used, often while an attempt is made to establish permanent, tall and dense vegetative barriers behind them. Many agencies are working under increasing fiscal conitraints. Increasing costs and a lower availability of public funds could make it difficult to implement a wellplanned and effective management plan. Barriers are a popular management tool, yet they can cost upwards of $20,000 per mile, not including maintenaace costs.
Plastic barriers especially require considerable upkeep biiause of animal damage, wind damage, and vandalism. In addition, the public may be concerned with the "natmlness" of the appearance of artificial barriers.
Vegetative barriers are an appealing alternative to plastic barriers, but are difficult to establish, especially on what are often harsh sites. Site preparation, watering (drip irrigation), and protection from herbivory and the antler rubbing of suburban deer are usually required. These difficulties may be exacerbated when only native plants can be used because of natural area regulations.
Many species of nonnative plants would be easier to establish as is commonly done on mining reclamation sites. Where non-native plants have become well established at a site, however, it may be necessary to remove prairie dogs for a period of years so that native prairie plant species can be reestablished. Prairie dogs can be brought back in at a later date.
Podation Mawement
Livetrapping and r e l d o n are important tools to achieve the desired outcome for the four zone management categories. Prairie dogs are removed fnnn areaar in which they are not m t e d , or that are slated for Wapment, and are relocated to am$ where they are desired. The latter area may be unstocked or umkmtocked. At times, there may be difficulty in finding suitable sites to put "excess" prairie dogs. Additianally, jurisdictions respond diffenatly to pr;sirie dog relocation. For example, the City of Boulder has an ordimme mpthhg deve1opers to rebin from poisoning prairie dogs before proceeding with develapmt until a good faith effort to relocate them has beea xxwk and the City has been given 15 months' wtiw of the proposed poison application. On the other hand, the state of Colorado recently passed legislation making it illegal to relocate prairie dogs to another county without the approval of that county's commission. Additionally, prairie dog relocation is not always s u w f u l ( R o b i i et d. 1995) . Before relocation, the site can be "prepped" by mowing vegetation if it is very tall, using an auger to "start" burrow systems, dusting burrows with an insecticide, and, in some cases, controlling predators. Additionally, reloeation efforts should focus on adequate numbers of healthy animals (Coffeen and Pederson 1993; Rob'inette et al. -1995) .
Prairie dogs, like many species of rodents, have a moderate-to-high reproductive potential and colonies can expand relatively rapidly. In the urban-suburban setting, this means that they often will begin occupying backyards or other private lands where .they are not welcome.
Consequently, the city must establish and maintain a "buffer" zone around the periphery of all its properties containing prairie dogs. Typically, this involves removal of prairie dogs and their mounds in the buffer zone and the establishment of some form of barrier to colony expansion. Removal consists of relocation, if suitable sites are available, or fumigation (Hygnstrom and Virchow 1994) . The latter, or any lethal approach, is usually very controversial in the urban-suburban setting. Fumigation is often preferred to the use of surface rodenticide baits to reduce hazards to children, pets, livestock, and non-target animals, although impacts to non-target species are usually short-term (Apa et al. 1991; Deisch et al. 199Q) . 3unwws -in --buffer zone are sometimes destroyed in an effort to slow the rapid reinvasion so common with rodent populations (Gilson and Salmon 1990) .
Lethal techniques (kill-traps or rodenticides) are reguIated at many governmental levels, and their use is restricted or prohibited in many settings. Because prairie dog colonies tend to expand with time and because relocation sites are not always available, the killing of some prairid dogs will occasionally be necessary to reduce or prevent conflicts with other resource needs or desired outcomes. Hyepatom and Virchow (1994) discussed the use of traps, rodenticides, and other methods for prairie dog control. Recreational shooting is allowed in some settings and can help reduce the expansion of colonies (Vosburgh and Irby 1998) , but is rarely an option in the suburban setting.
An additional aid to population control is to encourage the use of these areas by predators. In many areas, prairie dog colonies are susceptible to plague (Yersinia pcstis) outbreaks (Cully 1989; Barnes 1993 
Peo~le Management
Any prairie dog management plan requires considerable people management if it is to stand a chance of success. We have already mentioned public surveys, public meetings, and public review as important inputs.
A careful assessment of t k ben --of the agency's activities is important to show sound fiscal use of public funds and to maintain public support for the management program. Costs can be kept lower by the use of volunteers or low-cost personnel. Additionally, landowner cooperation is important to assure easy and ready access to public lands via private property for management activities. With a good public relations program, landowners may even get enthusiastic about the city's efforts and volunteer to help or, importantly, provide water for vegetative barrier establishment. A final point about people mamgement is public education.
Prairie dog colonies provide an excellent opporhmity for educating the general public about aspects of prairie ecosystems, predator-prey interactions, and humanwildlife interactions, among other topics. This effort can, and should, use a variety of media and outlets (e.g., kiosks, brochures, naturalist talks, and television and radio segments).
FUTURE MANAGEMENT AND UNCERTAiNTiES
While the prairie dog management mategy d&W above may appear reasonably stmightforward, there are many difficulties to overcome to make it S U~W and many areas in need of improvement (Table 2) 
